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MICROCOMPUTER 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a microcomputer. More 
particularly, the present invention relates to a microcomputer 
capable of appropriately setting a state such as a state of 
reset-start according to a state of the electric power source. 



|j 10 2. Description of the Related Art 

p Microcomputers are widely used for controlling various types 

[?] of electronic equipment. In general, electric power is supplied 

" to the microcomputer 100 from the electric power circuit 10 provided 

lli in the electric equipment as shown in Fig. 6. When the electric 

W 15 power circuit 10 is turned off, the detection circuit 101 housed 
ry in the microcomputer 100 detects the occurrence of an abnormal 

condition of a level of electric power source voltage VDDIN. 

By the result of detection, the microcomputer 100 conducts the 

setting of self-status, or the microcomputer 100 conducts the 
20 reset-start when the supply of voltage from the electric power 

source circuit 10 is returned. 

In this connection, in the microcomputer 100, the condenser 

30 used for backup is attached to its electric power source. 

The reason why the condenser 30 used for backup is attached to 
25 the electric power source is described as follows. When the 
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electric power source circuit 10 is turned off, the level of 
electric power source voltage VDD is temporarily maintained by 
the condenser 30 used for backup, so that data stored in RAM 
and the register housed in the microcomputer 100 can be maintained. 
5 For the above reasons, although the detecting circuit 101 

for detecting the level of electric power source VDD is provided, 
a change in the level of electric power source VDD, which is 
caused when the electric power source 10 is turned on and off, 
is small. Therefore, it is difficult to appropriately reset 

CI 10 the state of the microcomputer 100 according to the state of 

C! 

S3 the electric power source. 

in 

Q 
'¥* 

W SUMMARY OF THE INVENTION 

0 It is an object of the present invention to provide a 

HI 

W 15 microcomputer capable of appropriately setting its state according 

«! 

p to the state of the electric power source. It is another object 

ry 

of the present invention to provide a microcomputer capable of 
conducting a reset start motion with high accuracy after it has 
returned from the state of backup. 

20 A microcomputer of the present invention comprises: a first 

electric power source to which a condenser used for backup is 
added; a second electric power source to which the condenser 
used for backup is not added; and a resistance load added to 
the second electric power source, wherein when a supply of voltage 

25 of the second electric power source is stopped, a level of the 
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second electric power source is changed from a first state to 
a second state, and when the supply of voltage of the second 
electric power source is resumed, the level of the second electric 
power source is returned from the second state to the first state. 
5 The present invention is applied to a microcomputer having 

a first electric power source to which a condenser used for backup 
is added and also having a second electric power source to which 
the condenser used for backup is not added. Electric power of 
the first electric power source is supplied to circuit blocks 
CI 10 such as a CPU, RAM and register which need backup by a condenser. 

o 

|B Electric power of the second electric power source is supplied 

m 

p to circuits, which do not need backup conducted by a condenser, 

bj for example, electric power of the second electric power source 

p is supplied to an input and an output circuit. 

j|j 15 Since a resistance load is added to the second electric 

^ power source, when a supply of voltage from the second electric 

P 

power source is stopped, a level of the second electric power 

source is changed from the first state (high level) to the second 

state (low level) . Next, when the supply of voltage from the 
20 second electric power source is resumed, the level of the second 

electric power source is changed from the second state (low level) 

to the first state (high level) . 

Therefore, a change in the level of the second electric 

power source can be clearly distinguished between the stoppage 
25 and the resuming of electric power supply. When this change 

in the level of the second electric power source is detected, 
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it is possible to appropriately set the state of the microcomputer, 
for example, advancing to the standby mode or reset-starting 
in the case of resuming the supply of electric power can be 
appropriately conducted. 

A microcomputer of the present invention further comprises 
a reset signal generating circuit for outputting a reset signal 
according to the change in the level of the second electric power 
source, wherein when the level of the second electric power source 
is returned from the second state to the first state, the reset 
signal generating circuit outputs a reset signal. 

When an electric power supply from the electric power source 
is resumed from the state of stoppage of the electric power supply, 
a change (change from a high level to a low level) in the level 
of the second electric power source can be made clear as described 
above. Therefore, a reset signal can be more reliably outputted 
from the reset signal generating circuit. A microcomputer is 
reset-started by using this reset signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a circuit diagram showing an arrangement of a 
microcomputer of an embodiment of the present invention. 

Fig. 2 is a circuit arrangement view showing a reset signal 
generating circuit provided in a microcomputer of an embodiment 
of the present invention. 

Fig. 3 is a motion timing diagram of a microcomputer of 



an embodiment of the present invention. 

Fig. 4 is another circuit arrangement view showing a reset 
signal generating circuit provided in a microcomputer of an 
embodiment of the present invention. 

Fig. 5 is a circuit arrangement view showing an input and 
output circuit I On housed in a microcomputer 100 of an embodiment 
of the present invention. 

Fig. 6 is a circuit diagram showing an arrangement of a 
microcomputer of a conventional example. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Next, referring to the drawings, a microcomputer of the 
embodiment of present invention will be explained below. Fig. 
1 is an arrangement view of the microcomputer. Electric power 
source voltage VDDIN is supplied to the first electric power 
source terminal 11 and the second electric power source terminal 
12, which are arranged in the microcomputer 100, from the electric 
power source circuit 10 provided in the electronic eguipment. 
An electric power source line, which is wired inside from the 
first electric power source terminal 11, composes the first 
electric power source VDD1. An electric power source line, which 
is wired inside from the second electric power source terminal 
12, composes the second electric power source VDD2 . 

Since the condenser 30 used for backup is connected with 
the electric power source terminal 11, the condenser 30 used 



for backup is added to the first electric power source VDD1 . 
Electric power is supplied from this first electric power source 
VDD1 to circuit blocks 80 such as a CPU, RAM and various registers 
housed in the microcomputer 100. Due to the foregoing, even 
when a supply of electric power source voltage VDDI from the 
electric power circuit 10 is stopped, data in the above circuit 
blocks 80 can be held in the standby mode. 

The condenser 30 used for backup is not added to the second 
electric power source VDD2 . Instead of that, the resistance 
load 40 is connected between the electric power source terminal 
12 and the ground. Due to the foregoing, the resistance load 
40 is added to the second electric power source VDD2 . Electric 
power is supplied from this second electric power source VDD2 
to the output circuit 70 arranged inside the microcomputer 100. 

Electric power is supplied from this second electric power source 
VDD2 to the reset signal generating circuit 60 for outputting 
a reset signal RSP when a change in the level is detected. 

As described above, the microcomputer 100 of this embodiment 
is provided with two systems of electric power sources VDDI and 
VDD2. When the electric power source system is divided into 
two as described above, it is possible to prevent the noise, 
which is generated when the output circuit 70 is switched, from 
affecting another system of electric power source (the first 
electric power source VDDI in this embodiment) . 

The diodes 20, 21 are respectively arranged in the voltage 
supply paths from the electric power circuit 10 to the first 



electric power source VDD1 and the second electric power source 
VDD2 . These diodes 20, 21 prevent the occurrence of mutual 
interference caused between the first electric power source VDD1 
and the second electric power source VDD2 by noise. 

In the present invention, on the assumption that the above 
two systems of electric power sources VDDl and VDD2 are provided, 
when the resistance load 40 is added to the second electric power 
source VDD to which the condenser 30 used for backup is not added, 
a change in the level of the second electric power source VDD 
can be made clear. In this connection, the resistance load 40 
may be arranged in such a manner that the resistor member is 
externally attached to the microcomputer 100. Alternatively, 
the resistance load 4 0 may be housed in the chip of the microcomputer 
100. 

Next, Fig. 2 shows a specific example of the reset signal 
generating circuit 60. At the front stage of the reset signal 
generating circuit 60, there is provided a comparator circuit 
50. Electric power is supplied from the second electric power 
source VDD2 to the non-inverted input terminal ( + ) of the comparator 
circuit 50. Reference voltage VREF is supplied to the inverted 
input terminal (-) . Reference voltage VREF is set at an 
intermediate level between the ground level (Vss) and the high 
level VDDH of the second electric power source VDD2 (Vss < VREF 
< VDDH) . 

The comparator circuit 50 can be easily composed, for example, 
when the CMOS calculation amplifying circuit is used. When the 



first electric power source VDD1 is used for the electric power 
source of the comparator circuit 50, even if an electric power 
supply from the electric power circuit 10 is stopped, the comparator 
circuit 50 can be stably operated. 
5 The comparator circuit 50 compares the level of the second 

electric power source VDD2 with the level of reference voltage 
VREF . In the case of VDD2 > VREF, the comparator circuit 50 
outputs a high level. In the case of VDD2 < VREF, the comparator 
circuit 50 outputs a low level. 

O io The reset signal generating circuit 60 is composed in such 

Q 

00 a manner that an output of the comparator circuit 50 is given 

P to one input terminal of the NAND circuit 62, and that an output 

hj of the delay circuit 61 is given to the other input terminal 

U of the NAND circuit 62. 

p| 15 Next, an example of operation of the microcomputer composed 

5J as described above will be explained referring to the operation 

U 

W timing chart shown in Fig. 3. When a supply of voltage from 

the electric power source circuit 10 is stopped, electric power 
source voltage VDDIN is decreased from a high level (for example, 

20 5 V) to a low level (for example, 0 V) . When a supply of voltage 
from the electric power source circuit 10 is resumed, electric 
power source voltage VDDIN is returned from the low level to 
the high level. Since the condenser 30 used for backup is added 
to the first electric power source VDD1, although an electric 

25 current is somewhat consumed for the backup operation of the 
microcomputer 100, a change in the level caused by the change 
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of electric power source voltage VDDIN is small. 

On the other hand, the condenser 30 used for backup is not 
added to the second electric power source VDD2 . Instead of that, 
the resistance load 4 0 is added to the second electric power 
source VDD2 . Therefore, when electric power source voltage VDDIN 
falls, a level of the second electric power source VDD2 is changed 
to a low level. After that, in accordance with electric power 
source voltage VDDIN, a level of the second electric power source 
VDD2 is returned to the high level (as shown by reference mark 
A in the drawing) . If the resistance load 40 is not added, the 
change in the level is very small (as shown by reference mark 
B in the drawing) . 

According to the comparison with reference voltage VREF, 
the comparator circuit 50 detects a change in the level of the 
second electric power source VDD2 and outputs an output signal 
Vc. Then, the reset signal generating circuit 60 detects a rise 
of the output signal Vc and outputs a reset pulse signal RSP. 

Fig. 4 shows another example of the arrangement of the reset 
signal generating circuit 60. This example of the arrangement 
is different from the example of the arrangement shown in Fig. 
2 as follows. In this arrangement of the reset signal generating 
circuit 60, not the first electric power source VDDl but the 
second electric power source VDD2 is used. According to this 
arrangement, the comparator circuit 50 can be used both as the 
comparator circuit 50 and the resistance load 40. That is, since 
an electric power source current IDD flows in the comparator 
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circuit 50, the comparator circuit 50 can be assumed to be the 
load resistance 40. Due to the foregoing, the number of resistor 
parts externally arranged outside of the microcomputer 100 can 
be reduced. 

5 Fig. 5 shows an example of the input and output circuit 

IOn of the microcomputer 100. Although a large number of input 
and output circuits are arranged in the microcomputer 100, only 
one of input and output circuits is shown in this drawing so 
as to simplify the explanation. 

h& 

p io The input and output circuit IOn is composed of an output 

P 

m buffer 71 and an input buffer 72. The output buffer 71 is a 

O CMOS inverter and composed of a P-channel type MOS transistor 

hj TR1 and an N-channel type MOS transistor TR2 . The input buffer 

■U 72 is also a CMOS inverter and composed of a P-channel type MOS 

j}{ 15 transistor TR3 and an N-channel type MOS transistor TR4 . 
W The transistor size of the output buffer 71 is larger than 

W that of the input buffer 72. Due to the foregoing, the drive 

capacity of the output buffer 71 is set large. Concerning the 
electric power source of the output buffer 71, the second electric 
20 power source VDD2 is used. On the other hand, concerning the 
electric power source of the input buffer 72, the first electric 
power source VDD1 is used . Due to the foregoing, it can be prevented 
that the noise caused by the switching operation of the output 
buffer 71 affects the operation of other circuits. 
25 In the above embodiment, the microcomputer 100 is provided 

with two electric power sources. However, the present invention 
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is not limited to the above specific embodiment. It is possible 
to apply the present invention to a microcomputer having not 
less than two electric power sources . In this case, the condenser 
30 used for backup is added to at least one electric power source. 
And the condenser 30 used for backup is not added to at least 
one of the other electric power sources, but, instead of that, 
the resistance load 40 is added to one of the other electric 
power sources. 

According to the present invention, the resistance load 
is added to the second electric power source to which the condenser 
used for backup is not added. Therefore, a change in the level 
caused by the stopping and resuming of the electric power source 
can be made clear. When this change in the level is detected, 
the state setting of the microcomputer can be appropriately 
conducted. 

According to the present invention, the reset signal is 
made according to the change in the level of the second electric 
power source. Therefore, the reset starting operation after 
returning from the state of backup by the condenser can be conducted 
with high accuracy. 
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